According to an analysis of the actual degree of seismic damage to highway tunnels under different conditions, and referring to seismic fortification goals for other sectors, such as buildings, bridges, rail transit and railway engineering, the performance-based highway tunnel seismic fortification goals and standards are put forward and compared with the existing standards considering the current economic and technical conditions in China. The results show that the plastic seismic design against the effects of an E2earthquake is explicitly defined by the "two-level seismic fortification and two-stage seismic design" given in this paper, which is extremely important for immersed tunnels, shield tunnels and open-cut tunnels and complements the existing specifications and standards.
INTRODUCTION
It has been widely believed that the seismic performance of tunnel and underground engineering structures is better, and the seismic of highway engineering is more focused on surface structures such as bridges and slopes, and its related design, construction, identification and reinforcement specifications are relatively perfect. However, from the investigation [1] in the Japanese Hanshin earthquake, China Taiwan earthquake and the Wenchuan earthquake, we found that the tunnel and underground engineering structure of the seismic technology demand is very strong. After the Wenchuan earthquake, on the one hand, it shows the 1 Zhi Lin, Xingtao Chen, Xiaolong Liu, Ligao Hu, Chongqing Jiaotong University, Chongqing, China, 400074.
damage degree of the earthquake to the highway tunnel; on the other hand, it also exposes the weak point of the seismic fortification of the highway tunnel in our country. Therefore, the Ministry of Transport in 2012 began to organize the preparation of "highway tunnel seismic design rules".
Before 1990, the seismic design of highway tunnels had no domestic codes, and the Specifications of Seismic Design for Highway Engineering (1977 edition) [2] did not provide for seismic design of tunnels. After 1990, the Specifications of Seismic Design for Highway Engineering (1989 edition) [3] provide for seismic design of tunnels. The new Specifications of Seismic Design for Highway Engineering, which was implemented in 2013, retained the contents of the Specification (1989 edition) in the tunnel, without major adjustments.
This paper will compare and analyze the similarities and differences between the relevant seismic codes and the research results in seismic fortification standards, and comprehensively evaluate and determine the seismic fortification standards and fortification targets of highway tunnels in China.
A COMPARATIVE STUDY OF DOMESTIC AND FOREIGN STANDARDS
By comparing the relevant seismic specifications [4] [5] [6] [7] [8] [9] [10] in seismic fortification classification and fortification standards, the following understanding can be obtained:
1.Tunnel seismic fortification classification should be divided into four categories;
2. Tunnel seismic fortification performance requirements should adopt three standard.
SUGGESTION FOR SEISMIC FORTIFICATION CLASSIFICATION AND FORTIFICATION STANDARDS

Suggestion for Seismic Fortification Classification
Overall, the seismic requirements and regulations in the Specifications of Seismic Design for Highway Engineering (1989 edition) are basically in line with practical engineering. However, with the construction of a large number of highway tunnels in China, the engineering environment and structure involved are greatly changed, its size is unmatched in the past. In order to facilitate the operation and guidance of tunnel seismic design, it is necessary to reclassify the existing fortification importance. In general, Road tunnels' seismic fortification classification should according to the highway grade and the importance of tunnel, as shown in Table Ⅰ . 
Suggestion for Seismic Fortification Standards
Based on the concept of continuity and consistency of seismic performance target, and the uniformity of design method in the existing "Highway Bridge Design Rules" [10] , with reference to the seismic design method of tunnels at home and abroad, it is suggested that the seismic design of tunnel should implement the method of "two-level fortification and two-stage design".
Recommended:
1. Seismic fortification goals of various tunnels under the Performance level E1 earthquake effect: class A structure is not damaged, the return period is 475a;B, C class structure is no damage, the return period is 50~75a;class D structure and is not damaged, the return period is 50a; 2. Seismic fortification goals of various tunnels under the Performance level E2 earthquake effect: class A structure can produce limited damage, after the earthquake should be able to maintain normal traffic, the return period is 1150~2000a;B, C class can produce limited damage, some temporary reinforcement can maintain emergency traffic, the return period is 475~2000a;
Low-grade highway tunnel is often on the lifeline of the road. Therefore, the seismic fortification goals of the class D tunnel under the E1 earthquake is appropriately improved, that is the return periods of the earthquake action is improved about 17a, and the seismic importance coefficient is increased from 0.15 to 0.26.The seismic fortification goals and seismic importance coefficient of various tunnels are determined according to Table Ⅱ and Table Ⅲ. The highway tunnel seismic fortification standard level proposed by this paper is the same as that of the Specifications of Seismic Design for Highway Engineering (1989 edition), but this paper adopts the "two-level fortification and two-stage design" seismic design method. The two-stage design specifically: one-stage elastic design, two-stage plastic design. For the Specifications (1989 edition), from Table Ⅳ, Table Ⅴ, Table Ⅵ can be seen, the use of tunnel importance coefficient and comprehensive influence factor for seismic design, the range of design ground motion parameters in A, B, C, D four types of tunnel are: 0.34Ag, 0.425Ag (the value of return periods 75a is 0.426Ag); 0.26Ag, 0.325Ag (the value of return periods 50a is 0.34Ag); 0.20Ag, 0.25Ag (the value of return periods 30a is 0.255Ag); 0.12Ag,0.15Ag (the value of return periods 13a is 0.15Ag). It can be seen that the elastic design corresponds to the action of the E1 earthquake is reasonable, so you can set the different importance coefficient to adjust the design of ground motion to cancel the original specification of the comprehensive influence factor. The recommended class B tunnel in this paper, the importance coefficient is 0.43 and the return period is 75a; the importance coefficient of class C tunnel is 0.34, and the return period is 50a; the importance coefficient of class D tunnel is 0.26 and the return period is 30a;For Class A tunnels, it needs high level of seismic fortification, the importance coefficient is 1.0 and the designed earthquake is 50a beyond 10% probability, the return period is about 475a.
For the E2 earthquake, this paper only for A, B, C three types of tunnel seismic fortification. The importance coefficient of class A is 1.7(immersed tunnel is 1.4) and the return period is more than 2000 years (immersed tunnel is about 1160a); the importance coefficient of class B is 1.3(shield and excavation tunnel is 1.7) and the return period is about 1000a(shield and excavation tunnel is more than 2000 years); the importance coefficient of class C is 1.0 and the return period is about 475a. 
CONCLUSIONS
Tunnel have been considered as a structure with excellent seismic performance. However, the more important tunnel structure, the higher the seismic requirements, requires two-stage seismic design. Based on the study of seismic fortification level at home and abroad, the seismic fortification classification and its fortification standard are given in this paper. Whether it is appropriate or not needs to be examined by engineering practice. In addition, the standard of elasto-plastic seismic calculation of tunnel is also the key point for the next stage.
